Abstract. The aim of this study was to evaluate the quality of life (QOL) from the performance status (PS) and face scale (FS), and to compare adverse events (AEs) during chemotherapy in 28 patients with node-positive colorectal cancer (NP-CRC) and 15 patients with node-positive gastric cancer (NP-GC). The anticancer regimen consisted of 5-FU/ LV+CPT-11 for NP-CRC and 5-FU+low-dose CDDP for NP-GC. Results were evaluated after completion of three courses. QOL evaluation revealed no significant differences between the two groups with respect to PS and FS. Among hematological AEs, grade 1/2 mild leucopenia was significantly more common in NP-CRC than NP-GC patients (p<0.05), while grade 1/2 mild thrombocytopenia was significantly more common in NP-GC than NP-CRC patients (p<0.05). Among non-hematological AEs, grade 1/2 mild neuropathy (olfactory nerve) was significantly more common in NP-CRC than NP-GC patients (p<0.05). The monthly cost for one course was ~€586.8 for NP-CRC patients and ~€181.8 for NP-GC patients. These results suggest that first-line postoperative outpatient adjuvant chemotherapy for NP-CRC and NP-GC shows no significant differences with respect to QOL, but both AEs and the cost are higher for NP-CRC than for NP-GC.
Introduction
In recent years, the results of treating primary colorectal cancer and gastric cancer have improved markedly in Japan with the development of surgical techniques and new adjuvant therapy including chemotherapy and radiotherapy. The 5-year survival rate of colorectal cancer patients in stage III/Dukes' C with lymph node metastasis is 60-70% (colon: 74.0±3.5%, rectum: 64.7±4.3%) (1) (2) (3) (4) (5) . For patients with gastric cancer, the 5-year survival rate is slightly less than for those with colorectal cancer, being 50-60% (stage II: 60-70%, stage III: 40-50%) (1) (2) (3) (4) (5) . In patients undergoing curative surgery, the distant metastasis/ recurrence rates are ~30-40% for colorectal cancer and 40-50% for gastric cancer, and recurrence is known to be a life-threatening problem (1) (2) (3) (4) (5) . Lethal hematogenous metastasis/recurrence to the liver or lungs occurs after curative resection because residual cancer cells circulating in the body during the perioperative period manage to avoid the host's immune defenses. The residual cancer cells find a microenvironment in the liver, lungs, and/or peritoneum that is suitable for adhesion, and then proliferate at this site (6) . In particular, there have been many studies on the close relationship to tumor metastasis/recurrence of occult neoplastic cells (ONCs), which are positive for cytokeratin on immunostaining and are found floating in lymph node sinuses distant from the primary tumor (7) (8) (9) (10) . ONCs are a very small number of malignant cells that can be semiquantitatively assessed by immunostaining and are trapped in the lymph nodes, which are an important part of the body's immune/defense system (7, 8) . ONCs are found in >80% of stage II/III patients with recurrence, while ONC clusters (≤10 ONCs, ~0.2 mm in diameter) and malignant micro-aggregates (>10 ONCs) consisting of numerous floating ONCs bound together are observed in stage III patients. It has been reported that ONCs should be differentiated from isolated tumor cells (ITCs ≤0.2 mm) and micro-metastases (0.2 mm <MM ≤2 mm) anchored in the lymph nodes, because ONCs are an occult form of systemic metastasis with a higher degree of malignancy (11) (12) (13) . Therefore, the most important objective of postoperative adjuvant chemotherapy is the eradication of tumor cell clusters and aggregates that circulate in the perioperative period (11) (12) (13) .
Postoperative adjuvant chemotherapy of node-positive stage III colorectal cancer is performed with combinations of anticancer agents, such as the IFL/FOLFIRI/FOLFOX regimens that contain the topoisomerase-1 inhibitor CPT-11 (irinotecan) and/or the new generation platinum analog L-OHP (oxaliplatin), which has a different mechanism of action from 5-fluorouracil (5-FU)/leucovorin (LV) therapy where LV modulates 5-FU. Such regimens show a high level of efficacy and are used as standard treatment (14 -16) . In the case of node-positive stage II/III gastric cancer, there have been studies on regimens such as 5-FU/LV, 5-FU/low-dose CDDP (FDP), and 5-FU/MTX, but a standard regimen with considerable evidence of usefulness has not yet been established in the same way as for colorectal cancer (17) (18) (19) (20) (21) (22) . For postoperative adjuvant chemotherapy of gastric cancer in Japan, FDP is more common than 5-FU/LV when the intravenous administration is used. Treatment with S-1 (TS-1: Tegafur, gimeracil/oteracil potassium, Taiho Pharmaceutical Co., Ltd., Tokyo, Japan), a new generation oral anticancer agent, has been recommended and pros-pective randomized trials have been initiated (23) (24) (25) (26) (27) .
However, no studies have compared the quality of life (QOL) and adverse events (AEs), including safety and tolerance, during first-line therapy with 5-FU/LV+CPT-11 (FLC) vs. FDP as postoperative adjuvant chemotherapy in the outpatient setting after curative resection of node-positive colorectal cancer (NP-CRC) or node-positive gastric cancer (NP-GC) in Japan. Therefore, this study was performed as an overall comparison of postoperative adjuvant therapy with FLC for NP-CRC and FDP for NP-GC. Assessment included the QOL and AEs as well as the cost of treatment.
Patients and methods
Among patients with primary colorectal cancer or gastric cancer who underwent curative resection in the 5 years from 2000 to 2005, 43 patients were enrolled, including 28 patients with stage III; NP-CRC undergoing FLC therapy and 15 patients with stage II/III; NP-GC undergoing FDP therapy. Patients were not older than 75 years and had a performance status (PS) of 0 or 1. In addition, their medical records had complete details of intravenous chemotherapy and they could be followed to assess metastasis/recurrence and survival. In the FLC group, a modified Machoever's regimen with high-dose 5-FU + high-dose LV was administered once a month over 5 consecutive days (5-FU; 350 mg/m 2 + LV; 150 mg/m 2 x 5 days/month) for 3-6 months. CPT-11 (60 mg/m 2 on day 1 and day 15 of each month x 3-6 months) was also administered, followed by continuous administration of oral anticancer agents for 1-1.5 years as postoperative adjuvant chemotherapy (14, 28) (Fig. 1) . The FDP group received 5-FU (350 mg/m 2 ) + low-dose CDDP (5 mg/m 2 x 5 days/month) for 3-6 months, followed by continuous administration of oral anticancer agents for 1-1.5 years (20-22) (Fig. 1) . In these two groups, the total number of courses and the mean number of courses were calculated, and evaluation of QOL was done after completion of three courses by determining the PS and face scale (FS). In addition, hematological and non-hematological AEs were examined and the total cost to the patient per course of chemotherapy at the outpatient treatment center based on a national health insurance scheme 30% co-payment for persons <70 years of age, was compared. The hematological parameters subjected to comparison were WBC, RBC, and platelets, while the non-hematological toxicities included nausea, vomiting, anorexia, mucositis, dysgeusia, and neuropathy (cranial-smell). AEs were classified according to the grade of hematological/non-hematological toxicity in each group after completion of three courses of therapy (refer to Japan Clinical Oncology Group/Japanese Society of Clinical Oncology; JCOG/JSCO-CTCAE, version 3.0) and the grades were compared.
Statistical analysis.
Comparison of the NP-CRC/FLC group with the NP-GC/FDP group was performed by using the ¯2 test and Fisher's test (n≤5 cases), with p<0.05 being taken to indicate a statistically significant difference. Microsoft Office Excel 2003 software (Microsoft Japan Inc., Tokyo, Japan) was used for all of the calculations.
Results
First, in the NP-CRC group, the total number of courses was 152 and the mean number of courses was 5.4. In the NP-GC group, the total number of courses was 77 and the mean number of courses was 5.1. There were no significant differences between the two groups.
Second, evaluation of postoperative QOL showed that the PS was 0 in 12 patients (42.9%), 1 or 2 in 14 patients (50.0%), 3 in 2 patients (7.1%) and 4 in 0 patients (0.0%) from the NP-CRC group. In the NP-GC group, the PS was 0 in 6 patients (40.0%), 1 or 2 in 8 patients (53.3%), 3 in 1 patient (6.7%), and 4 in 0 patients (0.0%). There were no significant differences between the two groups (Tables I and II ). In the NP-CRC group, the FS was grade 0 in 4 patients (14.3%), grade 1 or 2 in 22 patients (78.6%), grade 3 in 2 patients (7.1%), and grade 4 in 0 patients (0.0%). In the NP-GC group, the FS was grade 0 in 0 patients (0.0%), grade 1 or 2 in 11 patients (73.3%), grade 3 in 4 patients (26.7%), and grade 4 in 0 patients (0.0%). There were no significant differences between the two groups (Tables I and II) .
Third, with regard to hematological toxicity, leucopenia was grade 0 in 16 patients (57.1%), grade 1 or 2 in 12 patients (42.9%), grade 3 in 0 patients (0.0%), and grade 4 in 0 patients (0.0%) from the NP-CRC group. In the NP-GC group, leucopenia was grade 0 in 13 patients (86.7%), grade 1 or 2 in 2 patients (13.3%), grade 3 in 0 patients (0.0%), and grade 4 in 0 patients (0.0%). In the NP-CRC group, grade 1 or 2 leucopenia was significantly more common than in the NP-GC group (p<0.05) (Tables I and II ). In the NP-CRC group, anemia was grade 0 in 19 patients (67.9%), grade 1 or 2 in 9 patients (32.1%), grade 3 in 0 patients (0.0%), and grade 4 in 0 patients (0.0%). In the NP-GC group, anemia was grade 0 in 10 patients (67.7%), grade 1 or 2 in 5 patients (33.3%), grade 3 in 0 patients (0.0%), and grade 4 in 0 patients (0.0%). There were no significant differences between the two groups (Tables I and II ). In the NP-CRC group, thrombocytopenia was grade 0 in 26 patients (92.9%), grade 1 or 2 in 2 patients (7.1%), grade 3 in 0 patients (0.0%), and grade 4 in 0 patients (0.0%). In the NP-GC group, thrombocytopenia was grade 0 in 9 patients (60.0%), grade 1 or 2 in 6 patients (40.0%), Table I . Among hematological/non-hematological toxicities, grade 1-2 leucopenia and olfactory neuropathy (cranial-smell) were significantly more common in the NP-CRC group than in the NP-GC group (p<0.05, p<0.05). In the NP-GC group, grade 1 or 2 thrombocytopenia was significantly more common than in the NP-CRC group (p<0.05) (Tables I and II) . With regard to non-hematological toxicity, neuropathy (cranial-smell) was grade 0 in 21 patients (75.0%), grade 1 or 2 in 7 patients (25.0%), grade 3 in 0 patients (0.0%), and grade 4 in 0 patients (0.0%) from the NP-CRC group. In the NP-GC group, neuropathy (cranial-smell) was grade 0 in 15 patients (100.0%), grade 1 or 2 in 0 patients (0.0%), grade 3 in 0 patients (0.0%), and grade 4 in 0 patients (0.0%). In the NP-CRC group, grade 1 or 2 olfactory neuropathy was significantly more common than in the NP-GC group (p<0.05) (Tables I and II) . No significant differences were found between the two groups with respect to other non-hematological toxicities (Tables I and II) .
-----------------------------------------------------------------------------------------------------
The total cost to the patient for 1 course was ~€586.8 in the NP-CRC group and ~€181.8 in the NP-GC group (1 Euro= ¥121) (Tables I and II) .
Discussion
In patients who undergo surgery for cancers such as breast common malignancies in the US and Europe, intravenous administration of anticancer agents for a relatively long period is common. The regimens employed were developed from analysis of a large amount of accumulated data (14-16,29,30 ). Excluding organ-specific and hormone-dependent tumors that occur in men and women, such as prostate cancer or breast cancer, the malignant potential of NP-GC cancer is midway between that of esophageal cancer and that of colorectal cancer among digestive tract tumors (2, 4, 31) . For the treatment of colorectal cancer, intravenous administration of potent combination chemotherapy regimens, such as IFL, FOLFIRI, or FOLFOX, has a high level of evidence and is widely used around the world, including the US and Europe (14) (15) (16) . In the case of esophageal cancer, a high-dose 5-FU + high-dose CDDP regimen is not only used postoperatively but also preoperatively as a neo-adjuvant therapy (31, 32) . In Japan, the prevalence of gastric cancer is decreasing, but it is still high compared with other countries. There are few widely accepted treatment regimens based on a high level of evidence that are used overseas (25) (26) (27) . We employ highdose 5-FU/low-dose CDDP as standard post-operative adjuvant therapy for NP-GC (20) (21) (22) . With this regimen, treatment can be performed in a relatively short time at the outpatient clinic since hydration is unnecessary. The regimen involves 5 consecutive injections as the metronomic administration with double modulation for each modulator. There were two major issues with respect to comparison of the NP-CRC/FLC and NP-GC/FDP groups in this study. One was the safety and tolerability of FLC, as performed routinely at our hospital, for Japanese patients who have a relatively small body size. The most popular regimen for colorectal cancer in the US and Europe, FOLFIRI, was used Table II . Among hematological/non-hematological toxicities, grade 1-2 thrombocytopenia was significantly more common in the NP-GC group than in the NP-CRC group (p<0.05). ---------------------------------------------------------------------------------------------------- --------------------------------------------------------------------------------------------------- 
as the standard for this assessment. The CPT-11 dose was set at 50-60% of that for conventional FOLFIRI and a modified Machoever's regimen which is a high dose of 5-FU/LV for five consecutive days, was employed with modified IFL. It appears that the QOL including safety and tolerability of outpatient treatment is adequate since the mean total number of courses was 5.4. However, the cost of one course of FLCmultidrug therapy such as FOLFIRI or IFL is at least three times higher than that of FDP. The Japanese government provides a subsidy for new combinations that include molecular-targeting drugs such as angiogenesis inhibitors, but it can be assumed that the cost to the patient will increase considerably in the future based on the likely state of government finances. On the other hand, FDP treatment which is a mean of 5.1 courses was a regimen that achieved good QOL at a lower cost compared with FLC. However, NP-GC is slightly more aggressive than NP-CRC, so there is still a need to consider more potent multidrug chemotherapy including molecular targeting drugs due to the limited response rate and tumor inhibitory effect achieved with regimens such as 5-FU/LV+CDDP, FLC, and/or CPT-11+ CDDP.
When the optimum dosage for Japanese patients with a relatively smaller body size is assumed to be 50-60% of that for Westerners, the following problems arise concerning the ideal administration method. When 5-FU/LV therapy is used for colorectal cancer, the RPMI regimen which is one dose weekly for 6 weeks + 2-week washout period x 3 courses, is very popular among patients and physicians (33) . This regimen only requires attendance once a week at hospital and markedly improves the QOL of patients, but rapid saturation of 5-FU occurs due to administration of a single weekly dose. Rapid administration of 5-FU induces inhibition of RNA synthesis, but the most important effect of inhibiting DNA synthesis by cancer cells does not appear to occur (34) (35) (36) . Therefore, 24-h continuous infusion is recommended to induce the inhibition of DNA synthesis, but this is not appropriate for outpatient treatment because of relatively severe AEs. An alternative is five consecutive doses in one week for Machoever's regimen that achieves a relatively long continuous exposure time (28) . Administration once a week for 6 weeks or administration on five consecutive days once a month probably should be available as options depending on the patient's lifestyle.
In previous years, treatment with TS-1, a new oral anticancer agent, has become very common in Japan (25, 26) . The sensitivity of Asians to the effects of oral anticancer agents is assumed to be higher than that of Westerners because of low expression of TS/DPD. Oral anticancer agents have the great advantage making treatment at home possible and improving QOL because frequent outpatient visits are not required, as well as having a lower cost (26, 37, 38) . However, unlike intravenous administration with confirmation by physicians and nurses, a major problem is that it remains unclear whether or not correct administration has actually occurred even when patients make entries in medication notebooks or complete questionnaires. At present, a large-scale clinical study of intravenous 5-FU/CDDP vs. oral TS-1/intravenous CDDP (FLAGS, first-line advanced gastric cancer study) after curative resection of gastric cancer is being performed in 26 Western countries, and this is expected to provide evidence about the most effective postoperative adjuvant chemotherapy for gastric cancer (25) (26) (27) .
The most effective adjuvant therapy for node-positive cancer is systemic consolidation chemotherapy at an early stage postoperatively when the tumor may have a higher sensitivity (29,30). Investigation of tumor sensitivity to 5-FU/LV therapy at the time of systemic dispersion of circulating ONC clusters that may develop into metastases has revealed that few tumors show a high sensitivity represented by a high-TS/low-DPD level, suggesting that this regimen might be too weak (39, 40) . To increase the potency of this regimen, addition of CPT-11 or L-OHP which are more popular in the West than in Japan could be effective with respect to interactions and potentiation by modulation (14 -16) . Problems related to the optimum dosage and administration schedule have already been discussed, but it is considered that tumor sensitivity to the additional drugs is more important. To obtain a survival benefit for patients, it has been reported that improvement of survival after tumor recurrence is most important (41, 42) . In patients with a high risk of recurrence of colorectal cancer or gastric cancer patients with ONC clusters, the most effective procedure is to select an appropriate regimen for the perioperative period, which is considered to be the time when occult systemic metastasis occurs prior to detection of recurrence after curative surgery. It is recommended that multi-combination chemotherapy with a higher activity should be used 5-FU based chemotherapy for gastrointestinal cancer so that the treatment is not inadequate. In the future, more detailed studies of anticancer drug activity including ethnic differences between Asians and Westerners will be required.
